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(54) DIFFERENCE BACKUP SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a difference backup system 
with which the efficiency and reliability of backup work can be improved 
by backing up only the updated block on a disk over plural generations. 
SOLUTION: This system is provided with a difference managing 
mechanism 203 for storing difference map information, for which the r— .1 _ — i 
data of backup object are stored in a storage device to be accessed for jTW^yiofyl, 

the unit of a block in a prescribed size and the latest backup generation I —J 

updating the data in each block is recorded by a latest updated _ 

generation managing mechanism 204, and the backup generation, for 
which the data in the block of the storage device updated into the 
designated backup generation are inputted based on the difference map 
information, the data of the block, the position of this block in the 
storage device and the block are updated, in a backup device as backup 
data. 
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irnxmi) ;tv*7y:/»*©7*--**Ei*u m 

Of-^ £H«r LfcS$T<Z>A y £ 7 „ ^itt«3&*BB»Sn 

* K*t&T£±ES:tf-7 y ^1t«K±BB«*rO/Xy * 7 

v y*«*E«r * ttftE«^Sk £ , 

a* 7^7^ r?-^ swstta n* a* y * 7 y y^e t . 

O^D y £ ©5^-^ £_kEM2"7 y T/itffiKS-^UTA 

t^^attn. xtf. K^nyira«3e*fsnfc±E/ty 

* 7 y ±EA*y J7»; ^iiKAy ?7'^ 
f-i' t l/TftHtSg^y * 7 y ^Rt. 
tzZ£Z<ftWlt?Z> gt»/x y * 7 y ftt. 
[ffi«q|2] -fcEEflKSafcEttan^ET*-** 
^T1EA'7 * 7 y 7St«fc»tt U ±EAy * 7 y ^ 

*«*ai»Mfcr s^is/xy * 7 y y^e^ffiiA. 

±B*#A y * 7 y T^fttt, -htBA* y * 7 y 77- ? 
©flMAftfciE/ty *7 y yfltftSBR-T* H 

frSiS*« 1 E®©^#A'y * 7 y T^ErSC. 

v y ynm««in-r«fH««±EEttK«A tw« l«d 

JJHtfr* H WRif 2 E«©H#Ay * 7 

y^&SC. 

mntiH 4 ] JiEEttSB t -tfBA* y ^ 7 y t 
«tt»T**«MS«ft«*.. ttftlff£BrtlC. ±Etttt 
EB^ft <h ±E*»/t y £ 7 y i±E£® A y * 
7 y i S« W-fc -t^f £f *Wf #H 2 fSifc© 

[»**S] ±E*S»7ty*7y:/*§lS. 
»j£3*ifc/ty *7 y yfltftfcH«rSnfc±EE1t*« 

CO^D y * GDx-* S±Sg»'7 y «tI^>TA 

*U Kypy^©^-^. «^Dy^o±EE*»« 

KisttSiifi, atf. l*:/ny*jOTBR;£ftfc±EA , v 

ttss»*a*at j: o anfcT 1 -* *±E^y * 7 

y ^SBM Ay ?7v /f-^ £ bT&lfrf 5 (Hff ^ V 
>F£. T«jabfcCt€»«tr*B!*aiE*0« 

tort~jt?yy7tt. 

[M#JH6] ±E/ty^7y^ , 8«IC»iWSn«:Ay 
^79?T-**A*U »A*bfc^Dy^©5*-^ 
*. KTO y ? ©±EEtt»Hfc:4stfSffi«K:»:?t»T 
±EEttBBfc»J* h7-T*££ t>K, tt^oy^jWE 
#i£nfc±EAy 2 7 y ^1ft«*±ESS»Vy 7* «IC 

y x h7-r^n»'j x h7^®^{i^^c: tznmt-r 



ZffiXm l E«KCDSS»yt y * 7 y T^SC. 
[W#H7] ±E*«-»J*h7#a«, 
±EA' y 2 7 y 7lK«K»tt;*nfcA y * 7 y 7y*-* 
$A*L. ttA*l/fc/ty^7s/y7 f -^*aj*-r*« 

ttftfltp 37 > H*»ffl* L£A y £ 7 y 7f-^ $ A* 
U RX*L;fc:/oy47©5 f --^<fc,"tt:/Dy£r<D±E 

7T5 £ i >bt. Rtd yirifisgMi!tiit±wlyi?7 
yy«t«t±Eil«-Vy y«*fcU^ H7T*«»«a 
*at. T^Lfcc££W«ir*»#S6E«©« 

»n-;?77m 

[W*3S8] ±E*»Ay^7y^a»4, ±E7D 
y £ ©x-^fcfcTf -S^x y ^ItAx— ^ £:/n vZ>=r 
-^SI'±IBA*y ^ 7 y y««fc»tt b. 
±E«»'J^ h7^a«» ±E/Xy^7y ^»«K»tt 
SnTV»fc±E^ > Dy^05 s — ^*tjEblf»*»5*»*±E 
/N*y ^ 7 y ^ISBKlftlrtSnT^fc^x y 
Sffl^Tfi y ?n CtftWBit6«*« 6 E®© 

mstnvtyyftt. 

[ffi#qf9] JifBEtigBlc^ffl^n, ±E5=-^0 
KK:/n y ^ft«<±E/ty 57 7y ^1ft««lcE«afna 
JBW^ny^KcfllWt, 

-hE-r- ^ * nfe t Z \z. ±E«*f O/X y * 7 y 
y 1ft« fc*f ffrr S ±EH^Pf ?n?? R1tff ©Mfr ^ a y 
^RfcHW-rsSCIffREft^Rt, 
t-T « 1 E«Oft»/t y £ 7 y 

i o ] ±w.mm zru y ?fti* ^^a^i l, » 
jesnfcyty ^ 7 y ^#^t*f^-rs±EMff ^"P y ^ 
Self fSOMiSr^p y ^»*ffl*-r*»!l»3"7> H*«it 

c: t t -r -s. nt&n 9 e«©ii» A y ^ 7 y 
sc. 

'!it*»itt6i*Bi~i o©f5jn^icE«wii» 

[0 0 0 1] 

^^31ffi±^:^i*-7il^— ^ Ay i/ 7 y T'OSS^eUjl 
ffl*H*5 s -^;Xy^7y73&SCk:H-r-B. 
[0 0 0 2] 

%\Z>tztb. ^<©->XrAT, T-^"<-X)ii:077 

A-y 7 y r*«ff tonxt»*. fH|t«->^7-A 
/N-H»>x7**ttlBL. W^«l->XxAS#C9x-^^ 
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— Xx-rSMc^iHTtt. g£i©A*y "ff—^lfi, 

*<Dmm*K\zftmmz-&-&ft?z>z\£\z±-o 

[0 0 0 3] r-J"<-Ir-?«)n-^77^i 

^xy ^tjw >yv >if£m£tiz>7 : —$"<.—z. : T—$' 
o-^m^m^m^ff-Dti^ ^rz^-^^-x^ 

t4^^$ nx ^sf x ^ ^aft-T— 7% <t* c n 

[0 0 0 4] iOipl;, ^-rS^-X^— &<DAyi? 
7y7$:ftotztb\Z\t. —B^—&^—Z,<DWm : $:&± 
•TZ»&m&$>Z>. Z\<Dtztt>. — flSKA'y 2 ■ 
tt. — B©t£35&*§7&lC. T^-^^-XOJlffi 

[0 0 0 5] fcC^**, ifi^, 5r_^^_ ^—^j&t, 
»* feOTJURSG B CRKiTEM b, Sfc, 7 s - 

[0 0 0 6] UNIXS'Xy-.kfcgfcfcHT, <■ 

©£#&A*y >>7y 7"-rs©Ttt&< . i®*«$fr©A*y 
97v -ffr £>3!#r©«& o tzm.^— $ ©*£• A* y>77v 

y 7 y 7"te. A y * 7 y 7tt&<D 7 T-f )\s'>Xr&± 
©-r^T©7?"f MBfilWISfiyi'L. Xffil^n 
#g&© a* y i7 7 y 7°HfTB$ £ 0 <b*f uttiWt-© 7 r 

7 -f fr-kmztt L Tfc-r^T * o T t> 7 r -f )1>-£#&J \* 
'^7y 7"L.ftnfcEft £ £ 5 Fam&/&<& ^ ft. 
[0 0 0 7] 2-4 2 5 2 3 ^ii$S{cH, ±fg© 

^^nfc^tt. &Jay^x^fBttgB©tati8i«c£<& 

57D.^CE«0oXfIU #*©7"Dy L 
fcb'y hfr£fc£k*y h Vy 7"ICJ; »3 . SK[7Dy*l: 
#T*£*J8P B lT©MM©WM£fBfrr.3. CtlfCJ: 

[0 0 0 8] 



A* y ? 7 y 7"T 5 «&- fc tt. A* y * 7 y 7f- ^©?- 
^^-7f-?tLXO-Itt^fcj5. x-^^C- 

X#E*{tlx^£9. E*ftr*fct)tl, A*y*7y 
:/fc&RfcRSIHl fciiTcT -5 ©T> A* y £ 7 y V* 

'>XTAzmm?z><D\tmm\zt£K)^>z>$> 

7 y 7"T agflVX y * 7 y 7"753S#a § Sns^. ±12 
©UNIX^X^Aft t'KSSgS ttTlr>*£#/'(y ^ 7 y 7" 
75iUi, *^©MffB#KtCJ:?). 7 5"fJP£:#£Ay£ 
7y7T2>tzit>, X©«t^fC 1 ^CD7r^Jl/ 

y -f ;P«?i?{c£® A' y £ 7 y 7"#fr:bn$*l$T*fc^<!: 
^■5PgS^*<fe-3fc. ±8B©4fM¥2-4 2 5 2 

&ft-7~uvt?<Dgrmzfrfrin>t>-r* femmz^-ixirm 

&lcS^A*y^7y7"$fTPL-*^<. ifc. H^Ay 
i7 7 y T'OtiTn^©^© 1 t?Tf t>^n-5 £/\*y ^ 
7 y 7"^-^ SrS^-r-SW^pI^ £ p pgg,^ 

[0 0 0 9] *^BJ«. ±fe©<t'5^:KS,^Sr^TS 
feJe>t^$n^:fe©T. fhSt«S->X^A©x-^©A-y 
^7->7"l:Wl/, •x^X^±©Hff^n>5:7'Pyi7©^ 
©A' y ^ 7 y T^iggcttftlCfcifc D £ -5 CI £*tf A - 

y 9 7 y yfemnwmt. mmm^^m-r^m^y 

£r7y7tt&'&2>Z\t&g(Qf?Z>. 
[0 0 10] 

i^MZMfc-tztztbiD^m *Rw<Dm$tm 1 \z&z> 

S»/N*y d7 7 y T'TjS;^, A*y 2 7 y 7"^©x-^ & 
IBfltU. fi^-iM X©^©7*Dy^tE»$n. K7" 

*&*rt£ft, ±I27*ny i7ft|C&7"Dy ^rt©x— 
«r b fcft^f © A* y £ 7 y 7"#«*t|2S S V y 7" 

±ie7*Dy^rt©^-^*iM^$nfc£^»Cl, 

A'y ^7 7 y T'ttf^SEg-r^l&^IH®^.!:. Ay i7 7 
y:7"x-*#tett£n-5A*y*7y:/gM£. JtJt^tl 

ft'b ^ y v 7vtft\z3i%it<titz±t&B&&mm<D7'a y 

^©x-iS'Sriia^TyyffiSfcS^TA^b, & 
7*Py^©-7-^, K7"Dy^©±S2iBlggStC*ttS 
Si^, ^7*ay^*tHfr$n^:±iBAyi77y7" 
tt^*. ±IBA*y i7 7 y 7"gBl:/^7 ^ 7 y t 
l/XW5i»/'?-^7!/y¥gt > *ffiAfc=b©T 

[0 0 11] *%BJ©IS*«2JC^^^Ay^7y7' 

IB A' y ^7 7 y 7"^M IC^iW U , ±12 A* y * 7 y 7 ffift * 
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m{trz>±wiv 97 v t^r***. ±!2H#A*y 

97 v 7^mZ> ±I2A'y 97 v 7t : -9<D&W&\Z± 
mrtv97y7H£ft*3im-rz>b<D-C&Z>. 

[0012] *mm<Dffi&m3\zmz>mftnv97y7 

^IC43^T> ±E£EAy4'7y7¥Rtt, ±I2S# 

jafls-r* *>©■?**. 

[0 0 13] #»H©tt#JC4fc««Sfl7'ty*7y:/ 
*SCtt. ±EEtt8&«i±EAy 7"g«£: £#Jffll 
-r-5$iJ^^«^ffi^-. WMfPSRrtfc, iEfltftEft* 
© fc±EJS«vt y ^ 7 y T^R £ ±t2£®A- ?97y7 
^RtSRW-fefcOT**. 

[00 14] #SglE©fii#«5lC^Sg#A'y^7y:7' 
±f2g#A*y?7y7^R£, Sj£3nfc/ty 
* 7 y Sttfc±EEtt£1I©:7n y ^©x 

-^^fB^Vy^lt^cSo^TA^U *^D? 
9<r>=f-9. K^Dy^o±EEi81fc*tf4ttl. 
Rtf . K^n y *a<H#r anfc±E/ty ^77 yfltft, 

Rt;:«fc0m:ft£nfcx-*£±t2A*y£7y7SBf::A* 
y£7y7x-*£bTteilAT3#Jffl3V>F<h, T« 
jGgbfct)©-?**. 

[0 0 15] *f£wz>m#m6 \Z&Z>mftny 27 
tt\Z, ±12 A* yjr7s> TlSRlciMftSftfcAy * 7 y 
yx-^SAAU RAfcb&^nyir©^-**. flt 
y i7 o±EEtS(6«t*»t*ffi«lcai^^T±EE 

fc±i2A* y * 7 y 71H:ft JbEJSfl-^ y 7"* Wfc >J * h 
7T*SEfl' l J;* h7*R*«*.fc"b©"C**. 
[0 0 16] *8H®M^7£ffi«g3-/'Cy4?7y:/ 
±f2g#UXh7#R£. ±EAyjr7»^S 
«KttiW2nifc:ACy*7y77 s --**AaU KA^Jb 
fcA'y 97 v ^*m*r*lWfP3V>Hi. feftJ 
P3^>H^ffl*bfcAy^7y^-^SrA*b. K 
A*l/Wa?^Of-^*. «7ny0©±EE1*8 
BfcfittSffi«fc«"2v»T±EE1M6«fc 'J * h7"*-« 
ttfefc, i^ny^7 A<Hj&f $ nfc±E/X y * 7 y 7"Ht 
«6±EHS»^ y yif UXf- 7-r*£$Mflffl*R 
<t, TMMcbfc *>©*?**. 

[0 0 17] *BH©«MSji8fc«S!£»-Ay*7y:/ 
5ErSlC*^T, ±E2Sfl7ty*7y7"^Rtt. ±IB^P 
y ^ co x — ^ £ x y > -tf- A ^ * 7 a y £ x 
- * * fc±B A y * 7 y 7~«« U ±I2S# U X 

h 7#Rtt, ±I2A* y * 7 y :/«fI:K*HA3ttTV»fc± 
82 7* a y £ ©-r—^JWE L ^7j*ga>£±EAy 9 7v~J 

[0018] *&momxm9\z&z>mttrty97y7 

#5£te, ±fBf2ti8Stc^$n, ±f2x-:5'©M#T7" 
D y i7gc*<±!2A*y 9 7 y 7'1ttft«lcE»£naK0r7' 



o«^Scf«i. ±I2x-^^HSPi^nfe<!:#[c. ±12 
Sfr©A*y * 7 y y«tftlcJ*«:-r*±EH«r^a y i7©c 
«l80SSr^'ny^^51ni»-r-5HMSI2^at. 5 
ex.£t>©T&-5. 
[0 0 19] *ftW<Dm*mi 0lC&5g#A'y£7y 
T^xtti, ±E3e«r^ny^Rfl!f«*A*l/. f£££n 
fc/ty * 7 y :/1ttttfc**iS-ra±EJe*i7n y jrRUHl 
©Sir 7" □ y i7 gtZtiUrtZMW?-? > H t>© 

[0 0 2 0] *5gBj©fS^JSl HcffiSgft/ty^y 

oTMjftsnaflaswfcRayV 7.*gfi£ bfct>©-tr 

[0 0 2 1] 
[B9i©3«fi©#tt] 

%m<Dmm<DmWi 1. hi »a*»w*«iwa *n*w-jw> 

->X rA OA- x7*&J5S©— 0il£iSb 
S. Hlfcfc^T. 10 1HCPU, 102te* ; &'J. 
103ttCPU101 10 2 £j&tjg8fc$*lTlr» 

5^t'J/U, 1 0 4IW : tiJyU 10 3 iCjg^tlifc 
7U7^, 10 5 IJ;W7^^ 10 4 K&l&Stt 
fcAtti^AT., 10 6, 10 9l«hftlAlii^Ul 

0 5 izmmzntzmftvscs^fzrf-z&z. io7ii 

SCSI 79"7'9 1 0 6A>£>HiTC>*SCSIA';*. 1 0 8 teSC 
SIA'X 10 7 KttttSft/ty ^y^-^tfttllteft 
SA'yi7 7y^BtbT©-r-7 r h*7'f 7\ HOB 
SCSI7^^ 1 0 9^e>tBTVi-5SCSIA7.-CfeS. 1 1 
IRtfl 1 2«SCSIA'X1 1 0\Z&Wl-2tltz74 7>9gi 
IT^D, iCDf-fX^f 1 1 IRtf 1 1 211 A*y 
^7y^*f^©x-^S:fBtib. 2KB07a«7^*fi 
lC7^-tX$n-5. Sfc. r^^^gf 1 1 IRtf 1 1 
2 J3l21t $tlfcx-^ ©£ffiA* y ^ 7 y zTRlfimftrty 

97vzr\Vj— ypy-fzri o sKt&sftsns. cici 

T. ilA'-^7>;7"iH x-fX^ggl 1 l'Rtfl 

1 2 © / N* y i7 7 y ^"*f ^ t ft -5 x - ^ £ T £ / y 7 y 
^••TSClt-rfeO, ««-/Xy^7y7 r itt. ii*S»i© 
A'y^7y^^|-3E»iSnfcx-^©*- (fit*. Jl» 

[0 0 2 2] 0 2«*^^^®ffi$n^fHt^->XxA 
OV7h')i7«C9-{SJSibfcM0TS5. 02 
KfcWt, 2 0 1 (ix-f 7.d7x-^©#flS/MSrS:fi ; 5 
77 , )ir-i /3>7p^5A. 2 0 2B^<U-f^> 
d/v^T-AT*0*%B^©^SS©^S8T«UNIX$^ffl-r 

2 0 3lif^X^7Dyi70l»T-i'S:fIt2> 
^»«S^8T*0, ^l/— r-f >^->Xt-ASHT© 
1 HElf/W X H y -f /tt bT->7.-rAfcM*-ji$n 

2 0 41^X^811 1 5R^1 1 6©^Dyi7 
SIC Ay i/7 y 7"©1fttt#^S:!?«T-5Hf^$r1iittl? 

2 0 5«/\*yi7 7y^©1&^;«{Cx-cX^SB 
115Rt;i 1 6©H!W7ny?&£ ! »3!-r-2>H#rgC© 
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mmm, 2 0 eiir^x^gn 1 ir#i 1 2©<t-5 
if>f xy-sg£©g-r*H3*'j a-AtstiMfiTfc 

->^fAi^lTf»fiii2 0 3i: > HfrSSr 
1&tt«JI$M?t2 0 4. iftft«©MSfSc®St8«2 0 5, 

ns^'j^-Ats^^ o 6\*m&m\z&z>. 

2 0 7(i->XfAfIti:J:oTffi«$n. S#«S8S 
182 0 3£»Wf5fcg>©ftlftl:3V>h*T&i3> £SA* 
yf7y 7"K.tf S#A yi7 7y7&frl2:?Z.£ 
•5. 

[0 0 2 3] 03 «£BA yi?7y 7W ©MtfgSt&ra 
2 0 3CDfdf££7R-f 7 a— ^-fr — hT&*. 04IJi^ 
/tyi^yT"©*:*©****^ 0 OfcjR"rt>©T* 
i5 ttUtft«©SS$r7" P y ^ tl*H*r 7" 

^JW5 0 0©5fe«x>hUtt. 1&ttl©H£r7* 

&:/a y ^«©sejE«is*»*ttan*ji«-v v ym a 6 

0 0£^Tt>©T£9.EIislT©&o;tS^©^#Ay£ 
7y7WS###7*ny;7«l;:gg*$n*. g#Vy7" 
WW 6 0 0 ©*HI> h »J Ji. 7*P y ? 1 j&*1ftft 3 TS 
9r3nfcC£&i*U jfcoMJtt. 7*a yd? 2 #Uitf; 
4T3EffSn&J:i*«bTV»*. HfcfW«o©x>HJ 

frfc, /^fl!«4 0 OfcHtr^ny^R^— ^;W5 o o 
tt. l&g7VX*g§fi© i irgfit*8©<Hc-££n, «»v 

y^fie o o«i&S7 ; '('X^g«e#o*tc-&^n 
*. 

[0 0 2 4] rtyi?7y7<DltttttlZ-Z>^T®. 

n&mzm u *>n*. iin^ * 7 y 

7Wr to n* t . SA y&7y 7\Z i±tt^## tLTO 

^X^SHlcy— ^3S*r3l«fTton*i:. SK^Dvir 
©38R***E«rt"**«-Vyr«*6 0 OCtt. &© 
>Xy * 7 yyflMU #181*3*1*. tEf. g#Ay;7 
7 y r*«*fr * *V6 £ . ^#"7y 7"1f$g 6 0 0 A y 
7 y TT&tt 1 A«IS$nx \i*>-JuyWf-9 tejiSi 

jeBKx-i'JEK Ji«ff toti* t Hi&7"P y * ©H8t*T& 
*BB*r*iSfl^ y 7"At*8 6 0 0 fcJiA y * 7 y 7"1ttt 
2*<Sg$n*. C©J:5k:bTJS»T-y^"flf«6 0 0 
\z tt, y * 7 y TTttft K tofc ■pT7"Dv? © M«t 

[0 0 2 5] *«9!©*llW#m K*W■*77*•J^^- 
->3 >yp^7A2 0 1 f-fXi'T-i'©#IS^ 
jEK*fr5Jfl*. 77"'jy->a>ya^7A2 0 1^fT 

Sot, 77 r U'5r->'3>ro^7A2 0 lSSfr+Wt* 



CDfjStT-f X # x-^ © A* y 2 7 y 7"£H?T LT t>. 
77 P| J'T-->3 >7"o v*yA2 0 1 fr^ifcyV X^x 
-*©-Jttttt«fc*l-6. 77"Uy-^3>7D 
^5A2 0 l«f^flli2 0 S^abTPIWMIC^ 
-f X^x-^fc^^-feXT*. 77" l Jir->3>7'ui/ 
7A2 0 1 a»»*&*^*»fr L7t*§"&te. f^^? 

SB^<D««i&»«ti*7-r* *Tfls©5aa$« u«&* z. 

tttfcH. It^T, «*MfS*«2 0 3fc.k*/ty*7 
y TV^fTBffCyV X i7SS^©7 * -t 7>tm±i£ti* 
£> 77" l J^r->3>7'Dy7A2 0 1^1/-f'f 
>y->XfA2 0 2l:jSHT^7i'7i't^$i 
tfLfcl*J*T?» ^©^frtt^ih-T*. 
««2 0 3K±**Hyty^7yr, Sfctt. £#Ay 
*7y7"©*fT*tt> 7yj*-S'g>/D^5A2 0 
1 77U^->3>7d^A2 
0 1 ©*fT*^±-T* H i3j«T**. 
[0 0 2 6] 3fcfc. £HE©JEJ1IC»?T. **W3fl«*« 
W<D^m<D&m\Z £'©«fc -5 tCiSffl 3tlTt»*«>£Wltt~ 
*. 0 7 «M#Ay £7y 7~©31Ja©-0J£ia§rr*ia 
#:>XxA©&;H#ra:RIiI©£BlIB£ttit 
HfcbTV»*. {**BK£H/ty*7y7'*fT^ #31 
H A y * 7 y 7" £fx 5 II i tC«t 0 A y ^ 7 y ^ 

y^ft. R*»4JS»y«yi'7y^ , ©1ttft«#*jR-r. # 
^ 1 ©gtfA y ^ 7 y tt. y * 7 y ^»ID 

-T*. #*2©i6»/Xy^7y^Wk:»4i*Clii*fl»C* 
afeUfc*»5*-^'*«»b. #*3©*»Ay*7yy 

4 ©^^ A* y ^ 7 y 7l»K t ^Bi bfcg^ 
i®J;5l:3>SA*yi'72/7"t©I 
ID©«HBSI*V^##mBtC. 2B»0S^f-^S 
Stt bT A y ^7 7 y ^ LT V» * ©»4. A y ^ 7 y T'x- 
9 ftUMflr ^"5*/ W ^© "b L fe©^^lc fe*f^T 

[0 0 2 7] ::T»(DSB|fflf;l!)l:, UNIX->XxA 
»C*5 Vt * Mt/W X H y < A-f > ^ - 7 x -X £ . ft 

nTVi*na* , j3L-A < ga^2 o 6 tcov»THiM 
*«©ym**iefcfcv»7W;*K7-r/t£s*iT* 

0. H^©xA-fX««gb^^*i. ISCr/W X h' 
5-fAiB«l©-f >^-7x-X#UNIX^-^l/-x-Y > 
y r - A 1 0IW K3£« * *XT V » * . 7 7* U ir — 5^ a > 
yoify AHopen* close, read, write, iocth fcii 
© ->x t- A a -;nc «t t> T mtt » tc^iBtx A-f x K 5 -f 
A©-tJ-7'Jl'-5 1 >«r»fi^tB"riia:d«'C^*. S<H 
X/ W X H y -f A * Zf □ y d7 ^ A-f X £ SSt*n«s t r a 
t egy-f >^ - 7 x— X £® LT 7 7 -f ;i/ >-XfA§* ^ 
W«$n* d WC<&*. 
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[0 0 2 8] *891<Z>£;ffi®&ffi 1 Tte. M^SSttHf 
2 0 3H r-f ^v'T.xAET© 1 JWHyV* 

»Ky9Tv7l** EPS, ttJBHK^-f^ |«5-f 
LT«*aUK**«*-3fci:*»4. y 71MB 6 0 

Ot, il©lS»Tyrfl|«6 0 0*^a5Sl!A'>^7 
y:/1ttftfcM*r©*ofc:/Oy03r--^a:. I*7ny£ 

-*£LTStf#£tt;tg#Vy:/1f$g6 0 0i7P7f 

fftonfctfrtt. stW9t«»v7?M6 o o£tc 

KStfWSWfS 2 0 3©-f ^-^x-XfcJBGlTVt-f 

t tC<k 0 . fB«&Sfl7t y 7 y TBt&V Xh70-f > 

[0 0 2 9] ffcStf'J^-AWSW!^ 0 6te, 

— ->a >-7nif?&2 0 1^?>C9±I2->Xt-A=i-;KC 

»a#Ua-A»3atMl2 0 6tt, T7V5—z/3>7 
0 l^gM&TVXi'Sgl 1 1. 112 
LT7 *-fe* Lfcfflf *S(EH»J&:*a7V X £ §£fi 

wi'txtu -e©rti?£\ ^©f&STV *^Sfi 

««j£UTV»**lR©7V;*£ft«l 1 1. 112^« 
D»»t*. £5)-*9Wfl2 0 3tt77"»J7— : >3>^D 
^7 A 2 0 l^£©Affl7Jg#£;i©l»Ii#'J;L--AW 

[0 0 3 0] Jfcfc. £BA'y^7y7t::o^Tl&lET 

>H 2 0 7©<£ffltCJ:9. Ay£7y:/;tt&©7VX£ 

sun. 112, n-y^j^ycifnf-yf 

A-fXl 0 8*fft£lxT. £ffi/ty*7y7"*ff3. C 
©£*JS$Mfa*«2 0 3tt, V8tf»mS*nv 97 ~j7 
fcSWTfSJiTjWSfe^y tT^XirlWfcWtfinr 

*T<5. £Sf/ty*7y7H*7«rfc. 
fOTfav^ H 2 0 7 tt. et«£S#7ty £7y:/a*«"J1l6T 

©g£fg^T5. 
[0 0 3 1] U a-Aflii 2 0 6 tt; 

S * fcjt$i7 t -7 * 7 y 7"©fc J60WSx- * ©ttttffitt 
*2 0 6*«»IMWt**«T6«»«y*7y^fc* 



©wax-^Ktt. h 6 k« ufcas#v y r«* 6 o o 

[0 0 3 2] StfA-y^yTWc&O^ax- 
^ Off ft. SJJHflSK^^TKWr*. l2 3©:7D-7^ 
- h tt. £® Ay ^77 7l9©**Mffa«fll 2 0 3 
SiEflPST 8 -^©**. tD*Ht©»fl s *jSt-'b©T* 

-AtP?^) ©U-'TX3&«25iMf«±©rn"y^©-9--fX 
±0*>**V»!lt*a[B-r* (3 0 1) . TP y *©•»*• 
-T X 2 K B »4*«W©SSlfi©»iBt:*V»T»43 >7 4 if 
U—>3 LT-^-^e.nTl/^. J§££ 

tlfc#'Ja.-^36«J6»VyyflMB6 0 0JBl£{5T7Dy£ 
&g^£ff-»U *«-TyrilMR6 0 0©*tt««3W« 
«?t5A^fxy^t5 (3 0 2) . *89l©&%© 
»ttT»a*#Vy:/tMB6 0 0©&X>h'JK:«4tfy 

hTf^i^O^A*- S?a Mil 5T& 
) . A-tf--f X*<2 GBTi&«OTf»V2' 

:/1ff?B6 0 0Ktt5 1 2KBi^S(C75:^). 
[0 0 3 3] JfcKl, 3 0 3 7WH 6 0 0 ©fe 

»««**«T*. 3 0 4TH t»7^7"M6 0 
0, fttf, ■*©te©tfay*-*T**H4©*:**«4 
0 OtHBOJCK^DyirR?— ^5 0 0 ©WJBftft 
fr&5. »«MI:«iatbT. 04©**«$84 0 0\zM 

+77^4 o i£onu mm$hmftmft&^4 o 2, g 

# V y :/» $S 6 0 0 ©1M X40 3. J6» V y 

oo*»ft**nsMT-fXi'«4 0 4, ®3%m=f-<7, 

V ±T©S^V y yflf* 6 0 0 ©^iWffiM 40 5, 7D 
>yi7©-9--TX4 0 6, Rt^» l!»?»7lM86 0 0OI 

fe. ^^ffi$B4 0 0©X-A— fey htt/^UilCbR 

X, **y±fc«»-r*£#Ty:/1IMB6 0 0©7KI^ 
X40 8. A7^777"^'Ji-A«4 0 9. *5<t 
<yj. U-fX4 1 0#«£Jt»»3n-O»*. JBW^ay 
^R?— y;W5 0 OKWbTtt. 0jS»6 1 5*T©X> 

^ 0 i^iny * 7 y yi-ffis n> h u 0 ttfM 

&V>. ^»Vyyif$S6 0 0IC«bT«, 3 0 3T5fffi 
bfc^^V y 7* « 6 0 0 ©tt«filtt^«t 0 T«3^^ 
^tC. 3 0 5T?*l»-ryy*«©«C#BBJft*S[ 
»L. 3 0 6 78/^^77^* 1 it*, i© 
ft. ^BA* y £ 7 y (CtiM^A'y ^ 7 y r©fc 

J&©^^1f$84 0 0 t, ±T©#U 3.-^5*— 

[0 0 3 4] *JPn-7>K2 0 7l:i5iBA-^7y 
y\z^0. i:©J:5K:*D»MkW*©«IBKtt**«. »ff 
077"'J^—>3 >7o^7A2 0 1 ^e©#'J.3.-A 
7^"tXW©*iMfa««2 0 3©»fPfc-PV»T. 08 
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oa^lc^fr^n. Cl©it#t2lifcf&3©flfTi&7£t>^ 
i^Stt^ x ^ 7 f? -tx tc*f bTfincra»j m\zWift-t 

[0 0 3 5} *T„ K#'Ja-A7i7tX*^a5U^ 

mz&frfrzvm-rz (70 d . ^at^en s 

0 2T#'Ja.— At&f ^T^-feXgaiS/'K h&fi£# 
®M*(Dl%*7*.v h{£«<hbTg®-r£. 7 0 3TS 
htC^-T^^Dy^S:**^. 7 0 4Ti^ 

£ o fcS#A' v 2 7 y ^tSfW. S/t y97y yttf^ C 
bttttfcf, •y7"f$B 6 0 0 h <J Hff© 

jfcRttfctrJ. «U<ftH-n«. KK*R1ttfWI«*2 

0 4tC«fct)M^Vyyifffi6 0 0©^^X>h'J{C3lA* 
7?7y7"t^tyhL (7 0 5) , HSfiT'D-.y^ifc 
^-:/;!/5 0 0 fcKLTtt, SSrftVSHHff 2 0 5 lc«fc 

U gg&£ftT^fcA*<;/ i7 7 .y TW^Hgr^n y 9 Sfc 
SlM^-TS (7 0 6) . ^bT. ^Vy/«i6 0 

o, *j«ty:. m.myuy{7 : &j—-7)V5oo<D : T<<7.9 

tf^fflU^&gfrgfc^-r^^SrON-f* (7 0 7) . 

#lc, m*?-ty hfigtc^D-y^-y-^XSrinffb (7 
0 8) . it7t-;hfil*'itMS*©Sofcr^ 
X*«^(DrtflJ^<»:5fr£Wr5 (7 0 9) . £Ui© 

5jW«rb (7 10) , »i*aiba<&gfc'=>tf^f X? 
g#tijb£fT<^ fflSSr^TT^ (7 11). 
[0 0 3 6] ^(C, I»;ty?7y^COV»TR«t 

•5. g&rty{?7y7*fti*3Wt* ->x-^A«a#a«a 

^D-K-T-SMIC. »JfflIn-7>H2 0 7lC*f 
IT. A*y 97 v 7\z&m<l. : r--7®m&m%f7a v 9 

ult—zdvs o o^&n-&t>-rc&t>T«s. saw? 

>37>l«2 0 7l:ioT. fltftl 7* 7 

Sfx3. f 1 tl/Ti»Ay*7y^« 
«3-T>K2 0 7 C&M? •&<*:. fflffri V> H 2 0 7 « 

HSjf5'JrL-A©St8*2 0 6 ©ioctl-f >^-7x- 
X£i§bT. S»A*7 7 7 ^0X3-^ 1 ^ 

^-7i-^ J; 0^*-m b*fr«*T— 7tW Xt## 

-f > * - 7 x - X t t~ 7" x A*< X K*J b Tfr 5 ©#-T 
^<K^>;S'-7x-X£SbTgE3.JiJbg3fc7J<* 

■a ££3-*3Wft 203 wmmftrt ^7»; T'tStti X 



7Dy££ggU 0 9lC^-r«fc5£->— ir>>"Wkx— 
*£ffr£bTSI-r. 
[0 0 3 7] 09<D->-y>->^;P5r-^(D5fe^lc:H. 
Xn-^C^T«i^g»^ay^O§C8 0 l#t3@£ 
COi»yD>^St8 0 1l:(t W*v9Tv7 
1ttftttlTX3-rttl&©T. «R3e«1ft«t UT 1 
75<S®£tlTV>£7*D y £ gdS5:£S$t7"d y ZfkT—Zf 
;P5 0 0*#JHUT«Brr*. 8^07* 
©&8 0 1 JC3 5d*-fey 

7TMB6 0 0 bTttftWl t»^^n-^« 

Sib, Kin^ny^ftRAnt. ^ny*fi|8 
0 2, ttft#f8 0 3. 8E7Dy*fc»jfc-r«7V** 
fi^®fi7mT-^8 0 4, -5-bT. WiK-r*^ 
-f7i?T-^8 0 5 £-fey h-f-5. »&. ^Ibfc^n 

8 0 6 8 0 9 l;St©H8 0 8 0 5 il^ 

•y-A^-^8 0 4,i:«, ***tt*16bfcV»l 
0 0n-f h ©f — 9 \Z.% bT. 2/H h^5 0 0J1# 

8 0 4 Sr^**«6T«J*bT*5^, 4ftC^ 

©ia**ISb» ^x'^itAf-^- 8 0 4 tltRb, «> 

[0 0 3 8] 7k«BlCl«X3-y*2 iHS^A'-^ 
7y7&fr5. 1ft« 1 £ 2 ©Hfri!c©^fH;:^T*BI 
B<DS^A*v^7>yy<i:|S|^WfiagS:fT'5. CW.fc'P 
fc. ^® A* y ^ 7 y ^ftO 2 El B O H «■ B *T?!6»Ay 
?7y7WfftDiSSn«. 

[0 0 3 9] ^tC, m&nv97V7W)* Y7*. £ 
®A*y ^ 7 y ^©«3ee>T©*B|IB tC->X^A*iffiffl^ 
Hefcfe*l»*3i«»±bfc»'&©fl[IBfPJII*«fc:t»3l!lW 

^SB 1 1 1 X»4 1 1 2 l:*OtAy ^ 7 y 

ofc#Ua-Atra-y--fx©#>j3.-z k *w«r*. ^ 
97vzfo>tz&<D*?mm4 ootmrnzti. 

£Wrtv 27 v -Jr- 'J a- A±K U X h 7 3tt 

[0 0 4 0] ^X^A^g^fi. JS*lc££y?9*79 
7'Of-7tM«3-7>K2 0 70iJXh7»ftTUX 
h7T-5. S»fItS«2 0 3tt«»37>H2 0 7*i 
e»S^^fex-^$0 9»C*bfc^D«y^^e8 0 2 
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-9 8 0 4£ffl^fcit§g©± , JX hT-TS. fcU fi 
7?ti>T-i' 8 0 4 tdck 0 v—y'r—^ IC^F&^&o 

Lfcg#A<;/£7 7 7ia:fU©7-7<h. **BlcffJ« 

n«AV>#, **B fcffcfcLfc*^ v 1 
<D7~-7ttBM t *>'3ltt&ti* 7KffiBK:fpJ&bfcg# 
A'y i7 7 V -JWW 1 , 2 ©7-7 t*BiB Itffr&Lfcg 

W. Sfc. ^'^77^2. 3©7-7©tttt 

1, 2©7-7'J7.b7&, i&tt2©UXh7££lll:L 
T«»Ay^77^fft2. 3 0f-^UXh7tn 

[0 0 4 1] 6t±BiWUfcJ:'5K**WO*illiO»IBl 

#LT7-*A*y^77:/ftfT5«-&t;:. #JIhI©±®a* 
yi7 7y?<D'&\Z> tHIl©A*7 97 y7&frftfr . 

#x— 9 <Wf-*nvt>7v zf-?ms£ v>©-e. A*y ^ 7 

y^RfffcSf *P9M*SIW SCi)^**. *6 
*R©JS«7X v 97 V T/iftft*— v97vzr 
[0 0 4 2] Sfc, WttfA-fXl«5'fA«f>^-7i 

7o y^flf-^ £^#7-**, J.-if-«*^lC 

T > > + JU7 * -fcx ftff 5 GttJgtt fc*V»-h * H t # 

St#/t 7 £ 7 7 ^©fflllftft * T 'J X h7»*0/^ 2 7 
y :/# 'J a-Atc** U WWH5*/W X H 71* /u >9 
-7i-xi:i0 flftv»-hKf fciSfl-zt v97v 
ft, Kifflr/HX b*7"f /X-f >*-7x-*fc*fL-T 

[0 0 4 3] «E»«H5-f A-f >^-7i-X 

ic, :/p y ^-*^<t©7xy £irA7-*fttt-iot" 

[0 0 4 4] ft*. &b}\y97Vm\Z&~ 
JEIBO±*»-r*J:5K:U, S^A*7i'777'T-^<0 

uxh7ni^ icrn«, ^#a* ?*7v :/7-* © 

r— ^*ft»5"**^^* , T?*« Ay?7 7:71«#© : fl'2& 

[0 0 4 5] .JMH©*!6©»ffi2. HlOtt. 
mmn&Wi 2 Kis sfSflvf '^77 7tt<D/\- h* •> 



-#*ft#UTK'#!ft*IST*. Bl 0lC*V>T, 1 1 
3 teAffi* A'T. 1 0 5 fc*tt*nfcW»ifi«'t LTWSC 
SI7-^^T*0. 7r-A'i7x7»C«fcD7^75'^fl , i 
£LTgl#«38$*82 0 3*f«8bTV»*. 1 1 4ttSC 
SI7yy^ 1 1 3*e>tiJT^-5SCSIA*7.. 9 0 2&tf9 
0 6teSCSIA*X 1 1 4K*6ttanfc5*-f ^i'Ayi'Tr* 

0^bT^ft<^3 5©-7V X^Ayi? 9 0 3~9 0 5 

scsia** 114 csiasnTw*. 901 \vtj 79 n 

7i7 9 0 2~9 0 6 ©7— 9<DKy97y71fiWtWi'2ti 
Z>7—'7\ i 7'(7~C&Z>o ft*. -r-TX^A-y^ 9 0 2 
-9 0 6(1 SCSI 7^:7* 1 1 3 £<]:t>T$8!3n«2 
fl-A 5»?77 r«*© A* 7*77 7tt tf-* U 
-7>r>^->^r-A^6SCSI7^r^ 1 1 3tt^-y>y 
h k^;i/©scsin > bo— ^ftftSS'f 5 5 5©tV 7s 9 
r\y9§ 0 2~9 0 6*^i^$tlTI/^«t'5^J,AS. 
SCSI©JS»Tttra— A7±\zmjz 8 ZHD9—9*y 
t-D-^fF^ft. -?-©l*3©3 5 (ID7. ID6. ID5) 
It 01 l \z-Z<D7 D> h A^PftTpf M#A7 97 7 

7 , «i6#7-fx?tt9 o oov^y^iiflffl^-f x^. 

f-^H7'f7', *«£#. SCSI7^^1 1 3^ffiffl-T 

11IC*5V»T, 9 0 1B7-7"1«W^ 9 0 2*5 9 
0 GlCttx-f X^/"«y^*«8**tl*. ft*, 011© 
f-"/l ! 5'f79 0 lRtf^Xf^'^e 0 2~9 0 
6«, 01 0CDf-7"H7-f7*9 0 lRXfiTlW^y 
9 9 0 2~9 0 6 ti^l— ©fe©T*-5. 9 0 7 Baffin* 
7i?77 T'X-f »;r, 9 0 8 \t±m 'J X h 7X^f 77, 
9 0 9 7?777"7-f77, 9 10 temftrt y 

97V7l&V&7't vf. 9 1 l«^UXh7X-f7 
7, 9 1 2«S^7«JX h756^X-<7 7, 9 13«7> 

[0 0 4 6] *%^©*M©^Sg2T©7yj7— >3 
>yn^ 7 A, *J;^. f<l/-7^>m7Att^ 

w<D$zme>&mi tmu-rfe-s. #ga©7A*-f xh? 

■f A«^-f A7^7 h bftV^c*. *^®tCJ:SA-y i7 7 
<y^, UX h7^ff4 J tt*^©7i'X^A7^ 9 0 2 
~9 0 6 ^ffit577U ^r— >a >7"ny7Attgi 
tSoT, ->X7AfFS#«BS^f*^«l- 
«t T A* 7*77 ^ft*fTT S £ fc#T# ^ . iB/t 7 
i7 7 7^ft'Hfi : 'rst^«7-7 r ft7-7 , 'l < 7'f ^9 0 
ltC^»U, 7>^-9 1 3 \Z.£.-3TKy 97 y7?Z> 
7 : <<79ny9 9 0 2~9 0 6 ftJijrf 3. "5-©^±ffi 
/^7 ^7 7 77 -f 779 0 7 ft#T-r-5i:^:®A'<y^7 
7 ^HffS n5. M»A* 7?77 7*ft*fT-r ^> t * 

=r- yft7-yh*7l'^*9 0 1 M»A--y 
^777 , ^7-fXJ'^yi' 9 0 2~9 0 6ft7>* 
-9 13Tfi^b. i»A'7!?777"X-1'779 0 9?S; 
*?TU X3-7*7>*-9 1 3Tf§^U. £07ty 
i777y«t^X'f 779 1 OftifT-r^dtTfr^. ± 
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m 'J X h 7 «£BA y97y 7f- 9 ©&& £ tufcr— 
7*r-7H7-f79 0 1l:gfb, U^H7ft®f^ 
7.9 Ky9 9 0 2~9 0 6 *7->*"— 9 1 3T*i£U 
iSUXhTX-f yy^-9 0 S^fflT-r^dt-CfT^. M 
# 'J x h 7 \m.9tn y 9 y y rf- t— 7 H 5 -f t" 
9 0 1fcSi*U «»'J7h7*Or-f7^^9 0 
2~9 0 6*r>*-9 13TI^U ^Ay^y 

3 Tf§£ U i»'J7K 7*B*-f yf912 fclfTf 

[0 0 4 7] K±lttWLfcJ:3K*fEW©3fclt©»l82 
Citlfcr, ^y^y^fcO^-^fciaitTSyVX 
^ggl 1 5Rl)fl 1 6i. A^y^yl/y*— i'jWMft 

2*1*7—71*74 71 1 7 t&uw?z>scsi7779 
1 1 3 ciwscsiTyy^i 1 3rttC. %^*s 

«i2 0 3*Sl!aUTHS!:il:i!J, ^U-tV > 
"x 7 lCft&*J^ A*y*7y7\ UX h7f£3t 

[0 0 4 8] 

[RW©8&*] £U:«0Ikfc*3fc**'5IKJ:ttli. A* 
y £ 7 y :/2t*©x— ^ *EttUTlf»*Batt««O^P 
y^SC, &7u~/9to<b : T— *#H$r£ti;fcft3Pr©A 

7 tit^S . n.— tf \Z cfc 0 }g£ $ ttfc A y 9 7 y 7 

ItttSSiSnfc^n y 9 <D^-9 £A7J Wty £7 y 
7-tZ>Z>T\ ©Ay * 7 y ?"««fc»R3nfc 

5"— * ©**«/t y * 7 y n. Ay 97 y 7?tfflcS 

[0 0 4 9] Sfc. JS#n*y*7y:/*fTfc5£*fc. 
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